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* NOTICES * 

^3P0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

O 

^.This document has been translated by computer. So the translation may not reflect the original precisely. 
I **** shows the word which can not be translated. 
.In the drawings, any words are not translated. 

Retailed description 

/^Detailed Description of the Invention] 

£$ame of invention Optical reading machine equipped with the integrated CMOS circuit Technical field of background 
Ul invention of invention The technical field of this invention is related with the bar code which has the optics and the 
GQigital disposal circuit which were integrated especially, or a notation reading machine about reading of a notation like 
a bar code. 

2) background current and the bar code reading machine which can come to hand ~ typical - several dozens - it has 
ten pieces to 50 integration circuits with mechanical and optical components. However, a demand of a commercial 
scene is decreasing dramatically the cost and size of a bar code reading machine, without sacrificing dependability and 
the engine performance. Reduction of the number of components used with a bar code reading vessel will help these 
demand achievement. 

For the attempt of old reduction-izing, it let various integration level pass and the number of components in the scanner 
on the basis of a visible laser was accompanied by difficulty. The visible laser diode typically formed using the 
AlGalnP ingredient is impossible for integrating directly on the silicon substrate in which some parts of an electronic 
circuitry or a digital disposal circuit are prepared at least. The approach of the approach of the hybrid of being equipped 
with a laser diode on the heat-conduction pad with which it was equipped on the silicon substrate is proved [ Sony ] 
(setting to their laser coupler currently used for example, for the compact disk product). With this type of configuration, 
the engine performance of the electronic circuitry on a silicon substrate falls for the great heat gradient in a die. By the 
optical recombination from the laser stray light, the engine performance also causes the increment in a noise level, also 
unfortunately in response to the fact that effect. Furthermore, dependability is comparatively bad in the scanner product 
on the basis of much laser again because of the huge power flux density in association of laser. 
The charge-coupled device (CCD) is used for some bar code reading machines as a substitute of laser diode. However, 
since a CCD chip generally needs the metal oxide semiconductor (MOS) processing for which it is seldom suitable and 
which was specialized very much for formation of the circuit of other types, integration of the circuit component in 
these systems is difficult again. For example, it is not practical to form the field-effect transistor (FETs) of a high 
mutual conductance generally needed for construction of an operational amplifier using the same MOS process 
required of almost all the CCD chip. Furthermore, the manufacturing cost to this specialized process per unit of a 
silicon field becomes quite higher than the manufacturing cost of the conventional bipolar **** CMOS process. It is 
because very high grade silicon is needed in order to mainly attain appropriate charge transfer efficiency. Therefore, 
integration of the circuit in the bar code reading machine on the basis of CCD will become comparatively expensive 
from a manufacture-standpoint, though it is difficult and possible. 

So, this invention person determined that it was useful to offer the bar code which has the circuit where integration is 
comparatively easy, or a notation reading machine rather than had a very expensive manufacturing cost. Furthermore, 
while offering the bar code reading machine which has the number of components which decreased, in addition, it is 
still more useful to offer the bar code reading machine with which size containing integration optics and a digital 
disposal circuit was made small. 

Outline of invention This invention offers the optical reading machine containing the integrated CMOS circuit in one 
mode. A CMOS imaging array transforms reception and the charge of the result into the local electrical potential 
difference in each pixel site for light in two or more pixel locations. The charge is transmitted to a direct common metal 
bus according to a demand. A CMOS imaging array may be integrated with other CMOS circuits in an optical reading 
machine. 

In another mode of this invention, the exposure time of an imaging array is controlled using the feedback loop. One or 
the exposure control pixel beyond it adjoins an imaging array, or is arranged in an imaging array, and receives light 
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along with an imaging array. The charge of one or more exposure control pixels is compared with a threshold level, and 
the amount of time amount required to reach to a threshold level determines the exposure time of the pixel of an 
imaging array. Both one or more exposure control pixels and a control loop can be formed using the same CMOS 
process, and it can be arranged on the same substrate as an imaging array. Before a user uses a bar code reading 
machine, the exposure time can be set up the optimal or almost the optimal, and the amount of time amount required in 
order to read notations (for example, bar code label etc.) or a code by this is decreased. 

In another mode of this invention, while performing spatial optimization filtering by combining with an exposure 
control circuit, a CMOS digital disposal circuit is used in order to read over the range where optical level is big and to 
minimum-ize time amount. According to the output frequency from which an imaging array changes, time amount is 
adjusted so that a clock cycle and a control signal may supply the eternal spatial frequency response by the digital 
disposal circuit. The approach of these signal processing will be efficiently realized within CMOS. 
In another mode of this invention, the contents of a pixel are read in un-destroying, and the multi-dimension imaging 
array which performs coincidence pixel exposure is offered. Two or more of a certain selected pixels are used by one or 
more single dimension imaging arrays, for example, a multi-dimension imaging array may be equipped with a 2- 
dimensional pattern like the grid of a single dimension imaging array, or other combination, un — destruction - reading 

- capacity — being certain ~ a pixel — one - a ** — a member - it is — every ~ one — a dimension — imaging - an 
array - receiving - once -- being the same - a pixel - multiple times - reading - appearance - carrying out - having 

- things - possible - carrying out --**** . 

The another modification and the another example of modification over the above are indicated again. 

Easy explanation of a drawing Drawing 1 is the block diagram of a desirable optical reading machine. 

Drawing 2 to drawing 5 is drawing of the CMOS imaging array pattern of deformation of versatility. 

Drawing 6 and drawing 7 are drawings of the desirable pixel site circuit which forms one part of an activity pixel 

CMOS array, and drawing 8 is drawing of the example of deformation of a pixel site circuit. 

Drawing 9 is drawing 6 and a timing chart relevant to the circuit of drawing 7 . 

Drawing 10 and drawing 1 1 are the timing charts illustrating actuation of a desirable optical reading machine including 
each accommodative exposure circuit of low light and high-level light. 

Drawing 12 is a timing chart illustrating actuation of the example of deformation of an optical reading machine 
including an accommodative exposure circuit. 

Drawing 13 and drawing 14 are drawings of the CCD eel concerning the desirable example of invention which has 
non-destroying reading and coincidence exposure of a CCD cel. 

Drawing 15 is drawing of the accommodative exposure circuit which controls a single pixel. 

Drawing 16 is the block diagram of the imaging array concerning one example of this invention, and the related address 
circuit. 

Drawing 17 is the block diagram of an accommodative exposure control loop. 

Drawing 18 is a timing chart illustrating one means for offering the exposure-time period which can be adjusted. 
Drawing 19 is a block diagram illustrating the example of deformation of an accommodative exposure control circuit. 
Drawing 20 is drawing of the optical reading machine containing a lens and the integrated CMOS circuit. 
Detailed explanation of a desirable example Drawing 1 is the block diagram of the optical reading machine which has 
the architecture of the optical reading machine of a desirable single chip. Preferably, the same CMOS process is used 
for each component shown in drawing 1 , and it is integrated on the same chip which divided the same silicon substrate 
and existed. However, in some examples, a component more nearly little than all the components shown in drawing 1 
may be integrated by such approach, or other additional components may be integrated on the same chip again. 
In drawing 1 , the optical reading chip 100 equipped with the imaging array 102 connected to gain / offset block 103, 
and the shutter time amount controller 121 is illustrated. Gain / offset block 103 may give peculiar gain and/or peculiar 
offset to each pixel, in order to impress fixed gain and fixed offset to all pixels or to compensate the heterogeneity 
between pixels. Gain / offset block 103 outputs the video signal 112 connected to A/D converter 105 for changing into 
a digital format from analog format as the option. Subsequently, it is analog format or a low pass filter 106 is passed by 
the video signal digitized by the A/D converter. A low pass filter 106 is connected to the edge detector 107 which 
outputs the bar signal 113. The bar signal 1 13 is connected to the notation decoder 109 on chip which outputs the 
alphabetic character data signal 1 14 and the alphabetic character clock signal 115 and which is installed as an option 
again. 

In drawing 1 , the pixel clock signal 124 connected to an address generation machine / decode logic block 123, and the 
clock generation machine 122 is illustrated again. A pixel clock signal will be connected to A/D converter 105, a low 
pass filter 106, the edge (if it is digital) detector 107, and (if contained on the chip) the notation decoder 109 as an 
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option (if it is digital), (if contained) 

It connects with the imaging array 102 and an address generation machine / decode logic block 123 receives the input 
from the clock generation machine 122. The shutter time amount controller 121 is connected to the clock generation 
machine 122 again. 

It sets working. The imaging array 102 preferably The light which condensed and focused by the imaging system (not 
shown) is received. The above-mentioned imaging system the aperture which may be equipped with one or the lens 
beyond it, and other conventional imaging components, and has a multi- focus lens and a slit especially or You may 
have other descriptions indicated by the application serial numbers 08/363,258 of the U.S. application under connection 
for which it applied on December 23, 1994, or the U.S. application serial numbers 08/576,203 for which it applied on 
December 21, 1995. Both applications are included by referring to, as indicated completely here here. 
The imaging array 102 outputs the signal which shows the level of the light which was equipped with two or more 
photoelectrical pixels, and received them in each selected pixel location. When one certain pixel receives light, one 
charge is formed in a pixel location. When the above-mentioned charge is read on an output bus, the electrical potential 
difference in direct proportion to the collected electron number appears in an output bus so that it may mention later. 
In the desirable example, each pixel is separately accessible by the selection signal impressed to the imaging array 102. 
In drawing 1 , the selection signal 125 for this purpose is impressed to the imaging array 102 from an address 
generation machine / decode logic block 123. A selection signal 125 is equipped with the address position 
corresponding to the pixel as which the imaging array 102 was chosen. In the desirable example, sequential selection of 
two or more pixels of the imaging array 102 is made under control of a selection signal 125, and an address generation 
machine / decode logic block 123 are a series of approaches which are read, and generate two or more pixel addresses. 
Instead, two or more pixels may be chosen except a series of approaches, and some pixels may be read above once and 
are later mentioned about various examples. 

Drawing 6 and drawing 7 show the desirable pixel site circuit 150 which forms a part of activity pixel CMOS imaging 
array used for the imaging array 102 more to a detail. Drawing 7 shows the circuit diagram of the pixel site circuit 150, 
the potential graph 159 is used for drawing 6 , and it is MOSFET. Drawing of a pixel site circuit including the 
expression of the charge accumulated in Ql is expressed. 

Drawing 6 and the pixel site circuit 150 of drawing 7 transform a charge to an electrical potential difference, and are 
equipped with the metallic-oxide silicon field-effect transistor (MOSFET) of the source follower which supplies a low 
impedance output in a pixel location. It sets working and is MOSFET of a source follower. When a photon collides 
with the photograph gate field 157 to which Ql was extended, the valence electron is excited in a conduction body. 
These free electrons are accumulated in the well of potential in which a boundary line is formed during a collection 
period by holding a reset line to low potential After a collection period expires completely, it is turned on and the 
selection line 152 is output selection MOSFET. Q2 is turned on and it is MOSFET of a source follower. Bias of Ql is 
carried out in the active region. The electrical potential difference proportional to the electron number then collected 
appears in the output bus 153. The increment in the electrical potential difference of a reset line is MOSFET. Q3 is 
fully activated, this opens the well of potential, it makes it possible to discharge the electron generated by light to the 
supply voltage node VDD154, and the stored charge is cleared. 

If the inactive potential is chosen appropriately, the reset gate 156 (namely, gate of Q3 shown by drawing 7 ) shown by 
drawing 6 will function as a device of overflow in case an electron number exceeds the capacity of the well of 
potential. This gives preventing the so-called "blooming" caused by the overflow of an electron which was full of the 
pixel which adjoined from one pixel. 

In the example of deformation, a current is generated using conventional P-N or a conventional P-I-N photodiode 
(namely, diode which has the silicon field across which it faced between the field doped by P and the field doped by N, 
and which is not doped), it integrates with a current over the exposure time, and it is stored on the gate capacitance of 
MOSFET. The example of this deformation is illustrated to drawing 8 . Actuation of the circuit of drawing 8 is 
MOSFET which has addition of the photoelectrical diode 149, and the usual gate instead of the photograph gate. 
Except for use of Ql 1 , it is similar with the thing of drawing 7 . By setting working, the photoelectrical diode 149 
answers the light which carries out incidence to the photoelectrical diode 149, and generates a current, and it is 
MOSFET. A charge is formed at the gate of Ql 1 . The voltage level related to the stored charge can be read by 
impression of selection-signal 152 1 , and the accumulated charge can be dumped by impression of reset-signal 151\ 
The imaging array 102 is equipped with two or more pixels in which each has the pixel site circuit 150 which is 
illustrated by drawing 6 and drawing 7 preferably. The block diagram of the imaging array of an example which has the 
related selection circuitry is illustrated to drawing 16 . The imaging array 400 of drawing 16 is equipped with two or 
more pixel 401 a-n, is equipped with two or more photodetector 402 a-n, and is equipped with one photodetector 402 a- 
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n to each pixel 401 a-n here. Each of two or more photodetector 402 a-n is connected to pixel site circuit 403 a-n (each 
is equipped with a pixel site circuit which was illustrated by drawing 6 and drawing 7 ). Drawing 16 shows two or more 
selection-signal 405 a-n and reset-signal 406 a-n again, and it has one reset-signal 406 a-n to each pixel 401 a-n. 
Each pixel site circuit 403 a-n is connected to the common output bus 408. The address selection signal 410 is inputted 
into an imaging array and a selection circuitry, and is connected to the address decoder 411. The master selection signal 
412 and the master reset signal 413 are supplied to the address decoder 411 again. The address decoder 411 decrypts a 
selection signal 410, impresses one of the selection-signal 405 a-n, and/or one of the reset-signal 406 a-n at once based 
on the input, and activates one to which it corresponds of pixel site circuit 403 a-n by this. Supposing the selection 
signal 405 is activated, as for the pixel site circuit 403 then chosen, the accumulated charge will be transmitted to the 
common output bus 408. Supposing the reset signal 406 is activated, the selected pixel site circuit 403 will emit the 
charge, and will make the photodetector 402 of that a clearance. If the address selection signal 410 is used, two or more 
pixel 401 a-n may be accessed sequentially or at random so that all pixel 401 a-n or a selected number of contents may 
be read. 

In the example of deformation, a serial shift register may be used instead of the address decoder 41 1. The SUTEJIHE 
transfer of the initial pulse supplied to a serial shift register is carried out from the stage of a serial shift register. Tap 
attachment of each stage of a serial register is carried out, and the output of each stage is connected to each pixel as a 
control signal for the pixel. Since the pulse needed for a reset signal and a selection signal is generated, a control signal 
is controllable by various approaches clear to this contractor with a clock signal at the gate. The advantage of the 
example of the deformation using a serial shift register is saving potentially the silicon area demanded in the example 
of a compound machine. 

Drawing 9 is a timing chart relevant to the imaging array and selection circuitry of drawing 16 . Although the relative 
timing for two pixels 401 of the imaging array 400 of drawing 16 which adjoined is illustrated, drawing 9 can be 
extrapolated so that several Ns of the arbitration of a pixel 401 may be covered. 

As mentioned above, each pixel has selection line 405 a-n of itself, and reset line 406 a-n, and is prepared, timing 
illustration of the selection line [ as opposed to the first pixel 401 to the graph / with the same drawing 9 / top as the 
selection line 164 and the reset line 163 to the 2nd pixel 401 ] 161, and the reset line 160 - it is carrying out. Drawing 
9 illustrates the output bus voltage signal 165 which shows change with the voltage level of the output bus 408 (or 
output bus 153 of drawing 6 and drawing 7 ) while illustrating the gate voltage signal 162 corresponding to the 
electrical potential difference stored by the photograph (it illustrates to drawing 6 and drawing 7 .) gate 157 of the pixel 
site circuit for the first pixel 401 again. 

When the first pixel 401 is chosen by the selection signal 161 carried out to yes, the output of the first pixel 401 is 
sampled on the output bus 408. Therefore, the output bus voltage signal 165 takes the voltage level of the gate voltage 
signal 162 on the same point 170 on which a selection signal 161 becomes yes. This information may be transmitted to 
another structure-of-a-system element like the gain / offset block 103 illustrated by drawing 1 from the output bus 408. 
It activates, emission of the charge is produced to the first pixel 401, and the reset signal 160 after the output of the first 
pixel 401 was read is ****. Therefore, it is shown that the voltage level illustrated to the gate voltage signal 162 on the 
point 171 is reset by supply voltage. It is sampled on the output bus 408 and the information on the output bus voltage 
signal 165 may be transmitted to another structure-of-a-system element which uses the information from the output bus 
408 similarly so that the dark level of a pixel 401 may be reflected in the output bus voltage signal 165 during the 
activity period of the reset signal between the point 171 and the point 172. 

The gate voltage signal 162 is clamped while the reset signal 160 is held at the high. It begins to integrate with a charge 
again for the next reading as the photodetector relevant to [ reset signal / 160 ] the first pixel 401 in after low ****** i s 
illustrated by the property in the graph of the gate voltage signal 162 which descends gradually. 
The selection signal 161 and reset signal 160 for the first pixel 401 are changed to parenchyma top coincidence by the 
low. When these signals change a condition on the point 172, the selection signal 164 over the following pixel 401 is 
activated. Subsequently, the output of the 2nd pixel 401 is sampled on the output bus 408 as reflected by the output bus 
voltage signal 165 shown in drawing 9 . It activates and the reset signal 163 for the 2nd pixel 403 makes the charge 
emit on the point 173 to the 2nd pixel 401 after sufficient reading time amount. The selection signal 164 and reset 
signal to the 2nd pixel 401 when the charge is emitted 

Supposing 163 changes a condition and it is wanted, it is also possible to read more pixels. 

The result of the timing pattern illustrated by drawing 9 assumed that all pixel 401 a-n was read, and has given signal- 
level level 182 a-n and reset voltage-level 183 a-n to each pixel 401 a-n. Signal-level level 182 a-n adjoins reset 
voltage-level 183 a-n to each pixel 401 a-n. It is the source follower MOSFET used in the pixel site circuit 402 which is 
the largest contribution object to the pattern noise to which the signal-level level 182 was potentially fixed in the output 
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of the imaging array 400. It will subtract from the reset voltage level 183 to each pixel 401 so that the fluctuation in the 
threshold electrical potential difference of Ql may be reduced. The subtractor circuit (not shown) suitable for such a 
purpose may be considered to be this contractor's within the limits, may be included as a part of circuit of the imaging 
array 102, and is preferably prepared by any cases on the optical reading machine 100 (it illustrates to drawing 1 .) of a 
single chip. 

Drawing 5 shows the CMOS imaging array pattern of deformation of versatility from drawing 2 . Drawin g 2 shows the 
CMOS imaging array 130 which has the single line pattern 131 of two or more pixels. Although the imaging array 130 
of drawing 2 offers the engine performance which was more inferior in respect of the initial read-out success rate, it is 
advantageous from the point of needing cheap cost and a merely little silicon area. Therefore, the imaging array pattern 
of drawing 2 fits especially the low cost handheld computer optical reading machine especially. 
The example of deformation of drawing 3 , drawing 4 , and drawing 5 offers the scope of a larger reading field, 
therefore it offers shorter reading time amount on the average. Drawing 3 expresses the CMOS imaging array 135 
which has the asterisk pattern 136 of two or more pixels. Drawing 4 shows the CMOS imaging array 139 which has the 
grid-like pattern 140 of two or more pixels. Drawing 5 shows the CMOS imaging array 144 which has the pattern 145 
which combined two or more grid-like patterns and asterisk patterns of a pixel. As for the pattern of two or more pixels, 
it is possible by carrying out the disable of two or more lines or a part of line of those to change a pattern consistency to 
pattern repeatability and to make it suit electrically according to the need for each specific user again. Although a scope 
will also spread if the line (or part of a line) which should be carried out reading increases, perfect reading can be 
finished within the given time amount period by the smaller count. 

The conventional 2-dimensional CMOS sensor is formed for the application of general video capture and a machine 
vision, for example, is described by the following publications. Each of these publications is contained by reference 
here, as all were indicated here. : "250,000-pixel image sensors which have the FET magnification by each pixel for a 
high-speed television camera" besides EFU ANDO, 1990 IEEE International solid-state circuit conference (epitome of 
an engineering paper), pp.212-213; "The CMOS image sensors for multimedia application" besides Py BI DENYA, 
Proceeding OBU THE, IEEE, and custom-made integrated circuit conference (1993), pp.1 1.5.1.-1 1.5.4; "An activity 
pixel sensor challenges CCD", [ an I foursome and ] A laser focus world (1993 June), pp.83-85; Others [ Mendes / S 
KE ], "The low light level image sensors which have signal processing on chip", proceeding OBU THE and SPIE, 
Vol.1952 and AERO tooth-space Science - and - sensing - Surveillance SENSAZU (1993), pp.1-1 1; Ore 
BERAKOTTO, "CMOS in a camera", IEEE A review (1994 May), pp.1 1 1-1 14. 

By the conventional 2-dimensional CMOS sensor, a charge is locally transformed into an electrical potential difference 
to a pixel site, and is transmitted through a metal bus according to a demand. On the other hand, typically, although a 
charge is transmitted to a pixel from a pixel over a CCD array, a CCD sensor requires an electrical potential difference 
not to be changed until a charge reaches an output amplifier. Because, the need of receiving the charge transfer 
covering a long distance will be eased by using the CMOS sensor which has the conversion on an electrical potential 
difference from the charge in a local pixel site, and the requirement of the process for forming the imaging array 102 
will be substantially eased to the requirement of the process of a CCD array so that it may be made using a CCD array. 
The requirement of the eased process enables twist economical manufacture of the integrated chip. 
For example, the imaging array of drawing 1 which was materialized like some of imaging arrays illustrated by 
drawing 2 thru/or drawing 5 outputs the signal which showed the level of the light received in each selected pixel 
location. Preferably, it connects with gain / offset block 103, and gain / offset block 103 amplifies or adjusts the signal 
outputted from the imaging array, and the imaging array 102 outputs a video signal 1 12 as shown by drawing 1 . Low 
pass wave filtration of the video signal 1 12 is carried out with a low pass filter 106, and it is sent to the edge detector 
107. The edge detector 107 detects change with the video signal 1 12 corresponding to change between the brighter part 
of the read notation, and a darker part by known various approaches (for example, U.S. Pat. No. 5,463,21 1 is indicated 
and these contents are included by referring to, as all were indicated here here.) learned by this contractor. The edge 
detector 107 outputs the bar signal 113 including edge detection information. 
The video signal outputted from gain / offset block 103 as mentioned above 

112 may be changed into a digital format as an option with A/D converter 105 of an option (shown by the dotted line 
by drawing 1 ). Supposing an A/D converter is used, a low pass filter 106 may be equipped with a digital filter like an 
infinity impulse response (IIR) filter or a finite impulse response (FIR) filter. 

The bar signal 113 outputted from the edge detector 107 is inputted into the notation decoder 109, and the notation 
decoder 109 identifies the display of the notation read by the approach of the arbitration of various approaches learned 
by this contractor, and outputs the alphabetic character data signal 1 14 and the alphabetic character clock signal 115. 
The notation decoder 109 is installed as an option on the same chip as other circuits illustrated by drawing 1 . 
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* * 

In another mode of this invention, an exposure-time control circuit is prepared on a chip so that two or more pixels of 
the imaging array 102 may adjust the amount of time amount which collects light accommodative and may optimize 
reading time amount. The single pixel which adjoined the imaging array 102 or was prepared in the imaging array 102, 
or two or more pixels which were scattered on die perimeter of the imaging array 102 and were prepared can be used in 
order to provide an exposure-time control loop with continuous feedback of the received optical level. 
Drawing 15 is drawing of the exposure measuring circuit 350 of the example equipped with one photodetector 352. The 
photodetector 352 of drawing 15 is equipped with the photo-electric-conversion diode 353 connected to juxtaposition 
as illustrated with the capacitor 354 in this example. However, the architecture of the suitable photodetector of 
arbitration is enough. The photoelectric sensitivity of a photodetector 352 is the same as that of the photoelectric 
sensitivity of the pixel of the imaging array 102 almost preferably. Supposing a photodetector 352 is formed by the 
same approach as the photoelectric element of the imaging array 102, it is necessary to make the photoelectric element 
of a photodetector 352 and the imaging array 102 into the desirable about same size, and the light of which is received 
by the imaging array 102 and one photodetector 352 will become the exact criteria of whether to have been absorbed. 
A photodetector 352 is used in order to measure exposure of the imaging array 102. Charges are collected in the well of 
that potential until the electrical potential difference by which the photodetector 352 was generated with this charge 
exceeds the voltage level of the threshold signal 361 during reading actuation. The photodetector electrical potential 
difference on Rhine 355 is compared with the threshold signal 361 using a comparator 360. When the voltage level of 
the threshold signal 361 exceeds, a comparator 360 changes a condition, produces the change of state of the output 
shutter signal, and ends the exposure to all the pixels of the imaging array 102. The clear signal 365 is impressed before 
the next exposure period, and the charge accumulated from the photodetector 352 (for example, capacitor 354) is made 
to discharge gradually. 

The amount of time amount in which two or more pixels which can be set to the imaging array 102 are exposed by 
incident light is proportional to time amount required in order that a photodetector 352 (exposure control pixel) may 
charge to the threshold electrical potential difference of the threshold signal 361 using the exposure control loop which 
answers the shutter signal 362. Changing variously is possible in order to change the relative intensity of the signal 
level outputted from the imaging array 102 in the threshold electrical potential difference of the threshold signal 361. 
The timing chart of the system of two deformation for an accommodative exposure control loop is indicated. The first 
timing chart is illustrated by drawing 10 and drawing 1 1 , and the second timing chart is illustrated by drawing 12 . 
Drawing 10 and the timing chart of drawing 1 1 (for example, like [ of that of drawing 15 ]), 
It includes answering change of the optical level detected by the exposure measuring circuit, and changing the 
frequency of all suitable clocks and control signals to coincidence. An exposure period is defined as the falling edge of 
the reset signal of the pixel given for drawing 10 , drawing 1 1 , and drawing 12 , and time amount between the next 
impressing points of a reset signal. For example, in drawing 9 , the exposure period over the first pixel starts on the 
point 172 which is the falling edge of a reset signal 160, and is ended on the point 179 which is the next impressing 
point of a reset signal 160. 

An exposure period will decrease, if it will increase if optical level decreases as measured by the exposure measuring 
circuit, and the measured optical level increases. Drawing 10 shows the situation of operating on optical level with a 
comparatively low system. The signals 190, 191, 192, and 193 in drawing 10 are similar to the signals 160, 161, 163, 
and 164 shown by drawing 9 , respectively. The exposure period 217 of the first pixel begins from the point 203 which 
is the falling edge of a reset signal 190, and is ended on the point 212 which is the next impressing point of a reset 
signal 190. Similarly, the exposure period 218 of the second pixel begins from the point 205 which is the falling edge 
of a reset signal 192, and is ended on the point 214 which is the next impressing point of a reset signal 192. As 
compared with drawing 1 1 , the periods 217 and 218 of the exposure time are quite long, and as the output bus signal 
194 was reflected, they are quite low. [ of the frequency of the transition on an output bus ] 

On the other hand, drawing 1 1 shows the situation of operating on optical level with a comparatively expensive system. 
Signals 220, 221, 222, and 223 are similar to the signals 190, 191, 192, and 193 in drawing 10 at the signals 160, 161, 
163, and 164 in drawing 9 , respectively. Like drawing 10 , the exposure period 245 of the first pixel begins from the 
point 232 which is the falling edge of a reset signal 220, and is ended on the point 239 which is the next impressing 
point of a reset signal 220. Similarly, the period 246 of the exposure time of the second pixel begins from the point 234 
which is the falling edge of a reset signal 222, and is ended on the point 241 which is the next impressing point of a 
reset signal 222. As compared with drawing 10 , the periods 245 and 246 of the exposure time are comparatively short, 
and as the output bus signal 194 was reflected, they are quite high. [ of the frequency of the transition on an output 
bus ] 

The timing chart of the second deformation system is illustrated by drawing 12 . In the timing chart of drawing 12 , 
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instead, a data clock frequency is held uniformly, and it changes, and the duty cycle of the reset signal for each pixel 
answers the change in the received optical level, and changes the exposure time. In order to read the contents of the 
first pixel, the selection signal 251 over the first (for example, it is pixel 403 illustrated by drawing 16 ) pixel is 
impressed on the point 255, as illustrated in drawing 12 . After the first pixel is read, the reset signal 250 for the first 
pixel is impressed on the point 256, in order to clear the first pixel After time amount sufficient in order to clear the 
first pixel, a selection signal 251 is not impressed but the selection signal 253 for the second pixel is impressed. 
When a selection signal 251 is not impressed unlike the timing chart of drawing 9 , a reset signal 250 does not need to 
be made not to be impressed to coincidence. Rather, a reset signal 250 is held with an active state between the amounts 
of time amount which are determined with the received optical level and which can change subsequent. If the light 
detected by the exposure measuring circuit decreases, un-impressing [ of a reset signal 250 ] will be performed more 
early. On the contrary, un-impressing [ of a reset signal 250 ] is later performed as the light detected by the exposure 
measuring circuit increases. 

Drawing 12 is illustrating that the timing of the falling edge of a reset signal 250 changes. Although the concrete range 
265 where the falling edge of a reset signal 250 exists is illustrated by drawing 12 , this range 265 is for the purpose of 
illustration only, and the actual range will change depending on various factors (it is (for example, like the peak about 
the light received with the optical reading vessel, and a critical mass)). The exposure period 260 for the first pixel is 
determined by the falling edge of the reset signal 250 in the point 261 until impression next to the subsequent reset 
signal 250 is made on the point 271. The period of the exposure time for other pixels is determined by the same 
approach. 

the period 260 of the exposure time was given preferably — it reads and is the same to each pixel in a cycle (namely, 
reading of one of all pixels - receiving). (Reset signal of each of other pixel) The timing of the falling edge of a reset 
signal 250 is controlled by the exposure measuring circuit. The exposure control loop which answers an exposure 
measuring circuit offers the delay period when each selection signal (for example, selection signal 251) continues and 
which can be changed, and a reset signal (for example, reset signal 250) falls after that. The delay period which can 
change can obtain as a result the duty cycle which can change each reset signal, answers the change in optical level and 
changes the exposure time with these, it set working and explained using the example over the first pixel — as — a 
selection signal 251 - a reset signal - it activates in front exactly. Supposing a reset signal 250 is a high to the 
comparatively long period during the pulse interphase in a selection signal 251, the period of the exposure time over 
the pixel will become comparatively short. On the other hand, to the comparatively short period of the period between 
the pulses of a selection signal 251, if a reset signal 250 is a high, it will become comparatively long [ the exposure 
period over the pixel ]. 

Drawing 17 is drawing illustrating an example of the exposure-time control circuit 450 concerning one example of this 
invention. Drawing 18 is a timing chart illustrating the effect to the various waves relevant to the exposure-time control 
circuit 450 of drawing 17 , and the pixel exposure timing of an imaging (it is (for example, like imaging array in 
drawing 1 )) array. The exposure-time control circuit 450 of drawing 17 is equipped with the exposure (it is (for 
example, like exposure measuring circuit 350 shown by drawing 15 )) measuring circuit 451, the exposure delay period 
calculator 455, the clock generation machine 456, and a controller 453. The clock generation machine 456 is connected 
to an imaging array (not shown) again using a clock signal 465. 

Setting working, a controller 453 starts the exposure period of the exposure measuring circuit 45 1 by activating the 
exposure start signal 458. Activation of the exposure start signal 458 begins to calculate the die length of the time 
amount which it will take before the exposure measuring circuit 451 charges a threshold voltage level to the exposure 
delay period calculator 455 again, as mentioned above about drawing 15 . The exposure delay period calculator 455 is 
connected to the clock generation machine 456, and the clock generation machine 456 outputs the system clock signal 
463 to the various destination circuits containing the exposure delay period calculator 455. The exposure delay period 
calculator 455 may be materialized as a digital counter which carries out counting of the number of clock periods of the 
system clock signal 463 until the exposure measuring circuit 453 ends charge to a threshold voltage level. If it happens, 
the exposure measuring circuit 451 will activate the exposure (for example, it is the same as that of shutter signal 362 
shown by drawing 15 ) terminate signal 459, and the exposure delay period calculator 455 will terminate [ terminate 
signal / 459 / the / exposure ] counting of a clock cycle. 

The number of clock cycles by which counting was carried out by the exposure delay period calculator 455 is an 
exposure (for example, it had 1 set of digital lines which express 1 bit, respectively) delay period signal. 
It may be transmitted to the clock generation machine 456 using 464. The clock generation machine 456 controls the 
read-out period of each pixel of an imaging array. In order to adjust the die length of the exposure time of two or more 
pixels, the clock generation machine 456 applies the number of clock cycles calculated by the exposure delay period 
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calculator 455 to each reset signal during an additional period, in order to hold the reset signal to a pixel to a high. 
Drawing 18 is illustrating the timing chart concerning the example of drawing 17 . A single string in the period when 
the contents of the pixel are read was fixed, and drawing 18 is read, and is illustrating Periods 480a, 480b, and 480c 
and ... The exposure signal 290 shows the starting point and the terminal point of the exposure time over the exposure 
measuring circuit 451. A controller 453 starts the exposure time of the exposure measuring circuit 481 by activating the 
exposure start signal 459 on the point 481 by following. The exposure measuring circuit 451 activates the exposure 
terminate signal 459 which shows that it reaches to a threshold voltage level on the point 482. Similarly, they are the 
addition points 483, 485, 487, and 489, and a controller 453 starts the exposure time of the exposure measuring circuit 
451, and the exposure measuring circuits 451 are the addition points 484, 486, and 488, and it activates the exposure 
terminate signal 459. 

The time amount between the exposure termination point and the immediately following exposure initiation point is 
delay -1 in drawing 1 8 . 490a, delay -2 490b, delay -3 It has the exposure delay period shown by 490c etc. Exposure 
delay period 490a operates within the immediately next read-out period as an amount of extended time amount to the 
reset signal of each pixel. Therefore, as shown by drawing 18 , the reset signal 491 relevant to the first pixel is held at a 
high, even after it is impressed on the point 493 during the activity period of the selection signal 492 relevant to the 
first same pixel and a selection signal 492 falls. Reset signal 

491 is held at a high exceeding the falling edge of the selection signal 492 in the point 502 in the period of exposure 
delay period 490a calculated by the exposure delay period calculator 455. The reset signal to each pixel of each is a 
selection signal relevant to the pixel in each reset signal although offset from the reset signal of a front pixel. 
It is held between the same exposure delay period 490a following ****************** a t a high. 
Drawing 17 , the circuit of 18, and the effectiveness of timing are having the exposure time which answers the amount 
of time amount concerning the exposure measuring circuit 451 reaching to a threshold voltage level, and changes, and 
offering the accommodative exposure time to two or more pixels of an imaging array, the exposure delay periods 490a, 
490b, and 490c for iteration of each read-out period, ... was newly determined and was given — reading ~ Periods 
480a, 480b, and 480c — it is impressed by each pixel read between ... to all pixels general. The more the time amount 
which it takes in order that the exposure measuring circuit 451 may charge becomes long so that drawing 18 may show, 
the exposure delay period applied to the reset signal of a pixel becomes short, and, the more each pixel is enabled to 
receive light by longer time amount by it. On the contrary, the more the time amount which it takes in order that the 
exposure measuring circuit 451 may charge becomes short, the exposure delay period applied to a pixel reset signal 
becomes long, and, the more it offers that a pixel receives light by shorter time amount by that cause. 
As mentioned above, preferably, the same exposure delay periods 490a, 490b, and 490c and ... were given, read, and 
are added to the reset signal of each pixel within a period. All the pixels that all the pixels that follow, for example, 
should be read between read-out period 480b should be expanded by exposure delay period 490a, and should be read 
between read-out period 480c are expanded by exposure delay period 490b, and its same is said of others. Because, it 
holds and memorizes using a digital circuit rather (it is (for example, like the exposure delay period calculator 455)) 
rather than it is used by the analog [ to which it reads, and is added to each pixel within a period, each pixel has a 
separate selection signal and a separate reset signal, and an exposure delay period adjusts a reset signal dynamically ] 
feedback loop to which the same exposure delay period 490 was given preferably. The circuit of deformation may be 
used as the same function as the analog or digital exposure-time measuring method using the delay line equipped with 
two or more taps which are one tap for example, to each pixel signal. 

Drawing 19 is drawing of circuit arrangement of the deformation which performs the same function as it of drawing 
17. 

The accommodative exposure control circuit 550 is equipped with the circuit shown in drawing 15 , and the same 
exposure measuring circuit 552 in drawing 19 . The exposure measuring circuit 552 outputs the clear signal 554 to 
reception from an oscillator 553, and outputs the shutter signal 556 to a serial input shift register. Clock 
synchronization of the shift register 558 is carried out by the clock signal 565 outputted from the clock generation 
machine 565. The serial shift register 558 has one two or more output reset-signal 561 a-n to each pixel site circuit. 
Reset-signal 561 a-n is connected to the imaging array 562 which generates the image output signal 567. 
An oscillator 553 generates the clear signal 554 equipped with the square wave of the period (it corresponds to the 
fixed reading time amount cycle) T of a desirable comparatively short duty cycle on actuation. The short pulse 553 
clears the exposure component (namely, photodetector) of the exposure measuring circuit 552 by the beginning of each 
exposure cycle. The exposure measuring circuit 552 is the same approach as the circuit expressed with drawing 15 , 
and generates the shutter signal 556. When the shutter signal 556 switches a condition (answering the photoelectrical 
detection electrical potential difference beyond for example, a threshold electrical potential difference), change of the 
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shutter signal 556 spreads a shift register 558 at the rate adjusted by the clock signal 565. Shutter signal 
When the change by the signal state of 556 arrives to each condition 561 of a shift register 558, it activates one to 
which it corresponds of reset-signal 560 a-n. Reset-signal 560 a-n carries out sequential activation, and by it, it remains 
as it is until the shutter signal 556 answers the clear signal 554 outputted from an oscillator 553 and is reset by this. 
The effectiveness of the circuit of drawing 19 is performing the exposure control signal of the duty cycle to each pixel 
to which spacing's T was fixed and which reads, has a cycle and was connected to the output of the exposure measuring 
circuit 552 which can be changed. 

It is desirable from a viewpoint which has the inclination which minimizes reading time amount covering the optical 
level from which sufficient adjustment is generally the basis of assumption of having been made by the digital disposal 
circuit so that the timing chart of drawing 10 and drawing 1 1 may be later mentioned more by the detail, and versatility 
differed the operation of the timing chart of drawing 10 and drawing 1 1 as compared with it of drawing 12 . 
The timing chart of drawing 10 and drawing 1 1 makes it correlate with the optical level which received reading time 
amount, if it has too much [ the received light ], it will be read, if there is comparatively little light which shortened and 
received time amount, it will be read, and it also lengthens time amount. 

On the other hand, the timing chart of drawing 12 is adjusting the exposure time by adjusting the duty cycle of the reset 
signal of each pixel using the period of fixed read-out time amount. So, the timing chart of drawing 12 supplies a fixed 
read-out period fixed according to the case of the situation of the worst light which starts time amount until the 
exposure measuring circuit 451 generally reaches the threshold electrical potential difference which will be max. In the 
situation of a powerful light, although the exposure time of a pixel is probably short, read-out time amount will be 
about [ as the worst light environment / same ]. So, the loss of some reading rate effectiveness is caused. However, 
generally the timing chart of drawing 12 offers the fixed output data rate which simplifies a decryption, ((like the 
decoder to which many optical reading machines were connected and which is located in the distant place) It is) An 
external decoder (raw bar / tooth-space signal) 

Probably, this effectiveness will be effective in the bottom of the situation that the limitation of the decode rate 
currently used for the reception of the output data of a student like data and decode exists. 
As for an exposure measuring circuit and the related exposure-time (for example, shown by drawing 17 ) control 
circuit, in mounting, it is desirable to be installed in the imaging array 102 and the same chip substrate method as other 
selected circuits. As for especially a circuit such, it is desirable to be incorporated as some circuits of the shutter time 
amount controller 121. The shutter time amount controller 121 is connected to the clock generation machine 122 which 
adjusts the frequency of the suitable clock corresponding to the measured optical level, and a control signal in the case 
where the timing chart of drawing 10 and drawing 1 1 is used. The clock generation machine 122 is the address 
generation machine / decode which controls the charging time and the read-out rate of the imaging array 102. 
It connects with logic block 123. 

For the timing chart of drawing 12 , signal processing of the output of the imaging array 102 ( drawing 1 ) may be 
performed using the digital disposal circuit which has the response characteristic of a fixed time domain, in order to 
offer fixed space bandwidth. The fixed response analog or digital signal processing system of many former can be used 
using the timing chart of drawing 12 , or can be adopted for use. 

On the other hand, it will be the conventional signal if the timing chart of drawing 10 and drawing 1 1 is used. 
Probably, an art will be unsuitable. While the time domain response of a digital disposal circuit is kept constant, the 
data rate from the output of the imaging array 102 is because it generally changes with level of the received light. Using 
the conventional digital disposal circuit using a static time domain response has the inclination to change space 
bandwidth (the minimum description size on the target qualitatively processed by the signal processor) with optical 
level. Because, as for the minimum description size of a bar code, it is desirable to often choose the specific description 
of a basic medium and/or ink so that it may become distinguishable sufficient magnitude clearly, and to hold space 
bandwidth near as uniformly as general possible. For this reason, the desirable signal processor used using drawing 10 
and the frequency timing chart which can change drawing 1 1 is built so that that time domain response to which a 
space response is an eternal approach and is in direct proportion to the data clock of an imaging array may be changed. 
A filter [ like the synchronous digital filter which has a finite impulse response (HR) or an infinity impulse response 
(FIR) ] whose desirable signal processor is, The synchronous transversal analog filter using the bucket BURIGEDO 
delay line by which clock synchronization was carried out, (It is based general on CCD or a sample hold technique) Or 
by having a switched capacitor filter and using the adjusted same frequency clock signal as what is used in order that 
those each may access and read the pixel of the imaging array 102, it is formed so that an eternal time domain response 
may be offered. 

A synchronous delay line differentiator is used within signal processing again, and one or more differential coefficients 
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used for peak detection are obtained from the difference between the amplitude of a current pixel, and the amplitude of 
the pixel of the neighborhood within the signal processing. The differentiator on the basis of a delay line is contained 
by referring to here, as it is indicated by U.S. Pat. No. 5,463,21 1 and indicated completely here. Similarly, a peak 
detector which changes an attack and damping property of a time domain according to an input data clock rate is used 
within a digital disposal circuit, and can be mounted by the easy approach by this contractor. (For example, the timing 
chart of drawing 10 and drawing 1 1 was indicated like) The advantage which combines the imaging array and 
synchronizing signal treater of the frequency which can change is that the time amount between an image capture and 
the successful decode is minimized over the range of optical large level. 

If CMOS processing is used, and it wants, both the accommodative exposure control pixel of drawing 15 and the 
accommodative exposure control loop circuit mentioned above will be able to be mounted on the substrate same as an 
imaging array 102 with a digital disposal circuit. An accommodative exposure control loop circuit can be designed so 
that very small power may be consumed, and it can be used for always. Another advantage of this accommodative 
exposure control loop is the reading period of a test, before a user uses a bar code reading machine, the exposure time is 
set up almost the optimal and the time amount which reads a bar code is decreased fairly. For example, when not used, 
a bar code reading machine can use reading of sample light, in order to set the exposure time before sampling and 
carrying out the trigger of the surrounding light (namely, when a trigger is not done by the user). 
Probably, a different approach is needed since it is necessary to read the pixel in a crossing 1 time or more in the 
location where Rhine where a pixel crosses is used, if the system mentioned above is applied to the optical reading 
machine of single Rhine, and the optical reading machine of two or more lines which does not cross. The example of 
the optical reading machine which may have crossover Rhine of a pixel is shown in drawing 3 , and 4 and 5. Under the 
conditions of the light of a high level, one approach for dealing with the problem that it is necessary to read the same 
pixel two or more times is the approach that each Rhine of a pixel is exposed and read, before processing next Rhine of 
a pixel. However, since it is necessary to perform this approach separately serially to each Rhine of a pixel by the 
exposure processing which generally consumes time amount, it is dissatisfied a little at the point that processing is slow 
with the light of a low. So, it is desirable to make it possible to expose all Rhine of a pixel to coincidence. 
The pixel design offered for un-destructive read-out of two or more Rhine of two or more pixels and coincidence 
exposure is shown in drawing 13 and drawing 14 . Drawing 14 is illustrating the circuit diagram of the pixel site circuit 
300, the potential graph 315 is used for drawing 13 , and it is MOSFET. Drawing of a pixel site circuit including the 
expression of the charge stored by Ql" is illustrated. 

In drawing 13 and drawing 14 , each pixel of an imaging (it is (for example, like imaging array 102 of drawing 1 )) 
array is provided with 1 set of common signals. Therefore, the voltage source (VDD) signal 301, the reset signal 302, 
the read-out gate (ROG) signal 303, the shutter signal 304, and the output bus line 312 are common to all the pixels of 
an imaging array. The separate selection signal 313 is peculiar to each pixel. 

It sets working [ the pixel circuit of drawing 13 -14 ], and is MOSFET. The free electron generated at the photograph 
gate 307 where Q5" was extended is emitted by activating the shutter gate 306 until exposure of a pixel is started using 
the shutter signal 304. When such, the shutter gate 306 (namely, gate of MOSFET Q6" illustrated in drawing 14 ) is 
closed, and the photograph gate 307 begins to store a charge. If exposure of a pixel is made to **, it will enable the 
read-out gate 308 (namely, gate of MOSFET Q4" illustrated in drawing 14 ) by impressing the read-out signal 303. 
Subsequently, the read-out gate 308 passes stored charge to the are recording field 320 under the output source follower 
gate 309 (namely, gate of MOSFET Ql"). (The selection signal 313 relevant to the specific pixel which should be 
accessed is impressed) While that pixel is chosen, this charge needs to remain in the are recording field 320, and it is 
necessary to cross it to many times, and it needs to read the charge information over each pixel Rhine that specific pixel 
of whose is one member of all the patterns of a pixel. When the selection signal 313 is impressed, it is MOSFET of a 
source follower. It connects with the output bus line 312 through selection MOSFET Q2", and Ql" makes possible 
reading of the charge (namely, electrical potential difference) level stored by this. 

At this time, two options for resetting the pixel circuit 300 of an imaging array are possible. The first option is resetting 
all pixels to coincidence by impressing the common reset signal 302, after all images are read. 
This approach is easier in two. Only only one reset line 302 is because it is needed for all the pixels of an imaging 
array. Each pixel may be immediately reset independently after reading of the newest by activating the reset signal 302 
of the pixel so that it may instead make it possible to carry out the minus sign of the reset (for example, for it to have 
mentioned above about drawing 9 like) level from signal level. This 2nd option offers the fixed pattern noise which 
decreased more at the sacrifice of the separate reset signal of 302 lines to each pixel. 

Drawing 20 is some drawings of the desirable optical reading machine containing the integrated CMOS circuit. The 
desirable optical reading machine 600 of drawing 20 is equipped with the printed circuit board 605 with which it was 
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equipped on the CMOS chip 606 containing the integrated CMOS circuit. The integrated CMOS circuit is variously 
equipped with miscellaneous CMOS circuit 608 with the imaging (for example, it has pattern shown from drawing 2 in 
addition to this to drawing 5) array 607. Variously, miscellaneous CMOS circuit 608 may be equipped with the 
exposure control circuit, digital disposal circuit, and decoder circuit beyond one or it, as mentioned above. The 
desirable optical reading machine 600 of drawing 20 is further equipped with the lens 601 which the light reflected 
from the notation (for example, bar code label) 61 1 is condensed [ lens ], and makes the light which condensed focus to 
the imaging array 607. 

Although it said that the various examples described here express the addressable pixel independently, it will be 
recognized by this contractor that it can succeed in the direct modification which enables addressing of the group as 
whom two or more pixels were chosen. 

The design of the optical reading machine equipped with the optical reading machine circuit of the single chip which 
has the integration topology of circuits mounted with CMOS can offer many advantages in the optical reading machine 
on the basis of CCD, and other optical reading machines like a premature start spot laser scanner. Lower cost 
manufacture for the fact that there is that the CMOS optical reading machine of a single chip is easy still more 
generally than the processing by which the conventional CMOS processing develops into altitude very much, and it is 
used for two or more CCD, and is influenced [ little ] of a silicon defect in the first place is enabled first. Furthermore, 
it can integrate on the same CMOS circuit, and thereby, a support function required for an addition target reduces those 
costs to coincidence, and mitigates the whole system cost. Another advantage is that size becomes small and is the 
result of also depending this on integration of the circuit about imaging. For example, a perfect optical reading machine 
is the CMOS circuit of the single chip of drawing 1, and a lens (for example, lens which it is single, and is zone-ized, or 
it is zone-ized in two or more zones, and can double a focus). 

And it may be comparatively built from a small number of external passivity component. Another advantage of this 
equipment is the dependability highly expected for the number of interconnect of the exterior which decreased in 
number. Such equipment can attain power consumption substantial more smaller than for example, a CCD chip after 
all, and the CCD chip is each pixel site. - Almost all the power is consumed by the clock driver needed since the gate in 
important capacitive load - is driven to coincidence. 0n the other hand, a CMOS (as [ show / in drawing 16 / for 
example, ]) imaging array has each addressing of two or more pixels. 

Even if it is, the potential fault of a CMOS imaging array circuit will be a pixel site circuit's occupying the quite big 
amount of area (it decreasing as processing is improved), and bringing about a filling factor smaller than (since cost's 
being directly related to silicon area), the pitch of a bigger pixel, and resolution low as a result. These potential faults 
are not so clear in the single dimension (namely, linear) imaging array arranged in order to read a single dimension (as 
[ showed / in drawing 2 / for example, ]) code. A linear CMOS array can have a small pixel pitch, further, is between 
Rhine and has a filling factor value near 100% by arranging a pixel access circuit along the side face of a pixel. The 
silicon field where it remains between Rhine in these examples may be used for other support circuits. Tolerance of the 
improved collector efficiency and the error of the edge detection of a target can be realized by the linear array by using 
the pixel of the shape of a long rectangle which has the major axis which intersects perpendicularly with imaging 
Rhine. 

Furthermore, the multi-direction pattern which was excellent for the imaging array which has a 2-dimensional pattern is 
formed only using the comparatively small part of all 2-dimensional space (for example, drawing 3-drawing 5). You 
may be used in order to arrange the pixel site circuit needed in order to support the assignment capacity of the address 
of each (non-destroying reading capacity is included supposing it wants) pixel, and the space between the pixels in such 
a 2-dimensional pattern can make all the fields of a CMOS imaging array as small as the same as a two-dimensional 
CCD array at least by this. 

Some further advantages will be realized by integrated optical reading machine of a CMOS circuit like the various 
examples indicated here as compared with the premature start spot laser scanner or the scanning product on the basis of 
other laser. For example, in order that a CMOS optical reading machine may scan a laser beam, moving part (for 
example, a dithering mirror, the facet wheel to rotate) is unnecessary, and probably, it shows higher dependability, 
while it consumes smaller power and has smaller cost, since laser is removed. The need for a heat sinking device is lost, 
and the CMOS optical reading machine will become more economical and easier in some concepts, since a laser drive 
circuit, the hardware relevant to a diagnosis/insurance, a beam formation lens, aperture, and related wearing equipment 
can also be lessened. 

Many modifications which are indicated here and remain by the concept of this invention and within the limits are 
possible for a desirable example. Such a modification will become clear [ this contractor ] to one person after perusal of 
this specification and a drawing. So, this invention should not be limited if the pneuma in the attached claim and within 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2005 



1 

JP,10-508133,A [DETAILED DESCRIPTION] Page 12 of 12 J 

the limits are removed. 



[Translation done.] 



http://wvvw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2005 



JP,10-508133,A [CLAIMS] 
* NOTICES * 



Page 1 of 2 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows th e wor( j w hich can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. Common output bus It has the imaging array equipped with two or more pixels. Each pixel It has the pixel circuit 
which was connected to the above-mentioned common output bus, and was connected to the photoelectric element and 
the above-mentioned photoelectric element. Two or more pixel selection signals for choosing the pixel which connects 
with two or more above-mentioned pixels, and should be read, It is the optical reading machine with which it has the 
address generation machine which has two or more output Rhine connected to the above-mentioned pixel, and the 
above-mentioned address generation machine provides two or more above-mentioned pixels with each access. 

2. The above-mentioned imaging array is the optical reading machine according to claim 1 formed using CMOS 
processing. 

3. The above-mentioned imaging array and an address generation machine are an optical reading machine according to 
claim 1 arranged on the same chip substrate. 

4. The above-mentioned optical reading machine is an optical reading machine according to claim 3 further equipped 
with the low pass filter arranged on the above-mentioned chip substrate, and the edge detector. 

5. The above-mentioned optical reading machine is an optical reading machine according to claim 4 further equipped 
with the notation decoder which was connected to the above-mentioned edge detector and has been arranged on the 
above-mentioned chip substrate. 

6. Optical reading machine according to claim 1 further equipped with accommodative exposure control circuit. 

7. It is the optical reading machine according to claim 6 by which the above-mentioned accommodative exposure 
control circuit was equipped with at least one standalone version photodetector which is not used in the above- 
mentioned imaging array, and the above-mentioned standalone version photodetector was connected to the comparator. 

8. Each pixel is the optical reading machine according to claim 1 connected to the reset signal for clearing each pixel 
after each pixel was read. 

It is Formed Using CMOS Processing and Has Imaging Array Arranged on CMOS Chip Which Has Chip Substrate. 9. 
The Above-mentioned Imaging Array It has two or more accessible pixels at random. The imaging array output signal 
connected to the above-mentioned imaging array, It is the integrated optical reading circuit which it had the digital 
disposal circuit connected to the above-mentioned imaging array output signal, and the above-mentioned digital 
disposal circuit was formed using CMOS processing, and has been arranged on the above-mentioned CMOS chip. 

10. The above-mentioned digital disposal circuit is an integrated optical reading circuit [ equipped with the amplifier 
connected to the above-mentioned imaging array output signal, the low pass filter connected to the above-mentioned 
amplifier, and the edge detector connected to the above-mentioned low pass filter ] according to claim 9. 

1 1 . It is the integrated optical reading machine according to claim 9 which two or more pixels were separately accessed 
by this by equipping further with an address generation machine the optical reading machine by which integration was 
carried out [ above-mentioned ], and the above-mentioned address generation machine was formed using CMOS 
processing, and has been arranged on the above-mentioned CMOS chip. 

12. It is the integrated optical reading machine according to claim 9 which it had further the accommodative exposure 
control circuit for adjusting the exposure time of two or more above-mentioned pixels, and the above-mentioned 
accommodative exposure control circuit was formed using CMOS processing, and has been arranged on the above- 
mentioned CMOS chip. 

13. It is the integrated optical reading machine according to claim 12 which is further equipped with the clock 
generation machine connected to the above-mentioned accommodative exposure control circuit, and the above- 
mentioned clock generation machine answers the output of the above-mentioned accommodative exposure control 
circuit, and adjusts a clock frequency. 
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14. The integrated optical reading machine according to claim 12 which was further equipped with the means for 
adjusting the duty cycle of the pixel charging time based on the output of the above-mentioned accommodative 
exposure control circuit. 

15. It is the integrated optical reading machine according to claim 9 which it had further the decoder connected to the 
above-mentioned digital disposal circuit, and the above-mentioned decoder was formed using CMOS processing, and 
has been arranged on the above-mentioned CMOS chip. 

16. The above-mentioned imaging array is the integrated optical reading machine [ equipped with the multi-dimension 
pattern of two or more pixels ] according to claim 9. 

17. Imaging Array Equipped with Two or More Imaging Array Pixels It Has at Least One Different Exposure Control 
Pixel from Two or More Above-mentioned Imaging Array Pixels. By This the level of an ambient light is measured, 
this is answered and an output signal outputs [ an exposure control pixel electrical potential difference ] ~ having - the 
above — with the 1st input connected to one exposure control pixel even if few It has the comparator which has the 2nd 
input connected to the threshold signal. The above-mentioned comparator The above-mentioned exposure control pixel 
voltage-output signal exceeding the above-mentioned threshold signal is answered, and an output state is changed. 
Optical reading circuit equipped with the clock generation machine for answering the above-mentioned comparator and 
adjusting the amount of exposure times of two or more above-mentioned imaging array pixels. 

18. The above-mentioned clock generation machine is an optical reading circuit according to claim 17 which adjusts 
the above-mentioned amount of exposure times of two or more above-mentioned imaging array pixels by adjusting the 
duty cycle of the charging time of an imaging array pixel based on the amount of exposure times of the above- 
mentioned exposure control pixel. 

19. It is the optical reading circuit according to claim 17 where the above-mentioned amount of exposure times of two 
or more above-mentioned imaging array pixels was adjusted, and the above-mentioned read-out clock was connected to 
the digital disposal circuit which receives the output of the above-mentioned imaging array again by [ which read and 
adjusts the clock frequency of a clock ] having connected the above-mentioned clock generation machine to the above- 
mentioned imaging array. 

20. The above-mentioned imaging array, an exposure control pixel, a comparator, and a clock generation machine are 
the optical reading circuit according to claim 17 which was formed using CMOS processing and combined on the same 
chip. 
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•9->y«J>^?tL, J±l*/^mj±€^ 1 6 5 0lf«(i> |W]ttKii}#A7> 4 0 8 ^ 

h * <Dmm "J ffl i- & su<7? -> * r a <vm$.% it mgjgi t r t «t v> 0 

7 s - hmEE##l 6 2(iU-fe7 hMl 6 0**^>f »VCi/>& ffl* yy 

7°?ti& 0 U-ty 6 0#n-fcofc&fi % **D^H*4 0 1 K Miff 4 

**©B|4 0 1 6 l&tf'J-fey Hg-f 1 6 0^±^ 

fc£ ^<7)B^4 0 1 fcfcH-ijffiRfi-S-l 6 4 ttJ§te-fb3:JU>. ^</>T% 2# 
iOBX 4 0 1 <7>BJ#ldL HI 9 fc**JlTl*&&:^<;*mffi#» 1-6 5CJ: oT 

Rttstix^* J: n sni^x 4 o 8±w^7 , u >yzini 9 

•jWMOfl^ 2#lc7)®^4 0 3 OtzttXDV -fey Hf-f- 1 6 3 (iffi'lMiStU 2 
#1(7)®1 4 0 1 i:MLT*V > M 7 3 -C*<7)mffi£jfetiJ *<DUffitf 
WLtbZtlizki*. 2#l<7>jlflif 4 0 1 Kft-r&MIR^ 1 6 4SO t 'J-by Hi -if- 
1 6 3 ttttffi**) UJrS3*l*fcl>>, J: "7#<OH*ta*aj-rii: 
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§i&iB$ti££i:£^5EU #®^4 0 1 a -nCjittl.€fIEW^^l 8 2 
a-nS^n*; hSffil^oH 8 3 a-n^x.Tv^ c #tSEEl"*;H 8 
2 a-n»i, #H|§4 0 1 a - n fc#t* 'J * ? hmJEl^JH 83a-ni:| 
SLTV»6 0 ®&<k7 W 4 0 0 ?)m*t:*v»T, AHMtJEE W« ^ 1 8 2t4> if 

HE54 0 2"efflv»?,tL4v-^7*a7MOSFET Q 

tf*S£|& J: } #®t4 0 ICMtJ'J-t'y HEEM^l 8 3^<3 

£ottHrti:#x.?>*U H*ffc7 W 1 0 2 <DEB<B-SB#i: LT^-f tiTfc J: 

H2*fcB5tt, tt*w£E©CM0SHflWfc7W'<*->**1- o 0 2 fi 
, I^if(7)M/N7-> 1 3 1 fr#?-4CM0SB*fl:7W 1 3 0 ^* 
LTV>& 0 @2^8tft71/>f 1 3 0 14, *UBK*aJLl*ai^- h^-CfiJ: ») 

£-f*fcv>$£:d>£>#*0-c**o lot, H 2 <0H<R-ft7W »4#l:H& 

i2i3s mATkvm5v>m&<n%nm\±, x «j^:sv»ai*w) 

it^LT*«9, lot, ¥^LT4 ^&v>If«^B#l«£j)l#7&o 0 3 14, ft 
gcOlilOTT,? >; A?- > l 3 6$-tnCM0 SIM7W 1 3 5 £ 
SWi, H4f4, IK&eBS 1 iO^tt^CMOSIf. 
ft71/^ 1 3 9 ^LTV>4o H5 (4, lM|^t^7->i: 7^^ 'J 
W -ytt^-fc.** - y 1 4 5?:tt?>CM0Sitft7W 1 4 4 £ 
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Tiin^4*L* 0 : • 7> F-flu "]fc*f v 3 y<r>tztb<D^ 

If "CWFETifffi^^rl-* 2 5 0, 0 0 0 i|^^-v-b>t" , 199 0 
IEEE -f t->3t* • VU * F-7r- h • h • *>77 

1^7 {JLmm%<DW&) ^ pp. 2 12 — 213; tT— ■ tT— ■ 7*>-Y-flL 
"7^f^f^777 ,| J^-ya>(?)/:*^)CMOS'f^-y-b>r > 7*n-> 
- 7*-f > ^ • # 7 • -9* • IEEE • # 7 ? A • 4 > r ^ W r ? F • ^ - * ? h 
■*>77V>^ ( 1 9 9 3) , pp. 11. 5. 1. -11. 5. 4 ; -f - • 
7*-^ A, "ffittBSHr'/t^CCDCJURti" W^f- • 7*-#* • 
( 1 9 9 3 6 J!) , pp. 8 3 - 8 5 >f^fl 

? • *7 • *f • SPIE, Vo 1. 1952, 7xn^^-x-t^x>x-7 

7 K • -t> v77~---9--^ ? 77 • -tr/^-X (1993) „ pp. 1-1 
1 ; • "*53y K "*^7i:fc(HCM0S" , IEEE 'J tf a- ( 1 
994 51) , pp. 111-114, 

imwaHt hfc*tt*m**&*jE^o*ifc*#i-*cMo 

ID 3 *14 -c* a 9 o «MB 3 ftfc 7° n -fc 7. o jfi5>S*# 14 * fefttt $ tifc f- 7 7*0 J: 
>Jili»fl9«jt«:Bri)6fc1-4o 
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^^Ltzm^Z&IJ-f&o m 1 -C^^tiT^S J: 9 fc, Ii$Ht:7 W 10 2li 
$?t L< fi, y-f>/*7-fey h/n^lO 3^^?tL, <tM >/*7-tr y 
h7ny * l 0 3fi> H«ft7 W^tb:7jS*i;t'B^-£i^IU XJi^StT 
x RM-f l 1 2 Srtii*1-*o R^MS-f 1 1 2 (±> f£JtM7-f )H106 J: 
iJffittJ§S%ifc3*i, fLTxr^lllSl 0 7fc£e>*U> o xrTIWlSl 0 
7 14, £*#K»fc;ltfc«»0;»*fc#i6fcJ:») (Wittf, *S#I^5, 46 
3, 2 1 l-5§-££V>Tfe&$tl> ^<7)|*]#{i, Jfefc^fciifcl-^TfERLfc.}: 

112fi> (El l-C/SHftT*$itfc) *^3V©A/DS»Sl0 5tJ:ot 
* K * 7*-> a > T^ft U4«tv» 0 L A / D t» <b il Z> & 

<btf> fil*iiii7^ jp?106 ttM-f >^A/^JB» ( I I R) 7-r )\>9X&% 
m V/OW^Jfcg (F I R) 7^ ;i/*oJ: 9 4f$>*A/7 4 )V9*ffix_XiiSi^ 

xy^lllSl 0 7^€>ttJ*S*Lfc^-<|-9-l l 3 li> SB-WHS 1 0 9 

f-y 7\hfcR»t&;fc* 0 mmtTVA 1 0 2 |:B«L, XHH«ft7 W 1 0 2 
0 1 5 fi> 1 o^^m^tb§|3 5 2 £ffi;L*:A*0l«>*:)6H&|BlB3 5 0 <7>IEI 
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HI 1 5 0ftm&tHff 3 5 2 tiU iOfH-CJi, 3>f>t3 5 4 i*KH 
^$*lfcJ:^C^I!IK:tS«$*lfc*m**^* - K3 5 3£li;i&o L^L& 
ftf<oSS4«^7-^f^U*f^S 0 ft!W£»3 5 

2<D~/tmmmt, ft*i< ti> mmtruj i o 2oH^3fcSjgjgt ijuto 
f**o 3fem^mtf3 5 2^ iiftTW i o 2<^^miT-t 

^m^ai§?3 5 2tmmt7V4 i o 2^^m 

^m^tbff 3 5 2 JdU iftftTl^f 1 0 2 0?*3fc*Wg"*-*fci&fcfflV>&*l* 

£JK*-r&o 9>f > 3 5 5 ±Oft®tfcffi2ISl£tiU Jfc«3 6 0 £fflv>TL§v> 
liHi-f 3 6 1 fctt«S*U> 0 L£HK#-§-3 6 1 ^mEl^^'Mx./t t Jfc 

«3 6 0i±ci^^k?^ *©a*->iry^€-§-©«a8aj'fk*&c«*, h 

T#^-3 6 5 J&Wn 3 *l % ftmt£»3 5 2 3>f>f 3 5 4) tf*t> 

102 t*»t*tt»©B** f A«t*tJ: *)»***L4WM»tt, 3fcS^aiff 3 
5 2 fn— /MgX) tfL-SHUM-S 6 1 O L&H**JBES "Vftnir 

4fcJ&fc<&5?4BW(lfcJfc*l1-*o L*HIHM-3 6 l©LSHIi*JEE«\ Bf-fift-fk 

mi oacrHi ico^-r 5 Mi, m 1 so^-ti^j: ? k 

) 
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mi o. mi lwmi 2^*c m^-os-^T** 

, H9K*v»T, **0©B3lfc*N-**3fe*!HWU 'J -fey 1 6 0<7>£*>T 
j&« 19 x y yt^ 4^>M7 2T?J&ilJ, nnff 160 O^^PiD^t? 

**#>f y y 1 7 9t^7t4o 

U illJ^?tL7l:3feV^^56 s iiilDl-&^^1-&o El 1 0 li, f A *«Jfc|*fl<rttt 
^^l^^)VCil^tTV>«,M*^LTV^ 0 El 1 0 Kistf&'I-t 19 0, 19 
1 , 1 9 2X0*1 9 3 ti, EB9-CjjS*;|tfc4MH 6 0 , 1 6 1 , 1 6 3^16 
4C-etLftiMLTi^„ i^^l|^MM2 1 7ii, 'J -by h€^l 9 
OOft^TtffJxy ytiJ*V > h 2 0 3frh1&* <9 , 'J-t7 h-g-f 1 90© 

^<7>epjn^-e*i>*M > h 2 1 2 -can*-*- * « rcittfc, ^-offi^ogftSHM 2 

1 8(i, V-by 9 2<DtL%Ttf*)^v #4 y h 2 0 5^*>$&4 

*K n-7Mf 192 O^fPiW^T?** #4 > h 2 1 4 TM*T1-4« El 1 1 
k&K-r&t. I«M^)1WI2 171^21 8 ffi;b^*fc# 1 

i tinM LT, il Hi, ->^rA^JtiS:^v^^^;i/-eii^LT^«>M 
^LTV>4 0 1^2 2 0 , 221, 22 2X0*2 2 3 (±, ^tl-ftl, 01 0T 
0#t 1 9 0 , 19 1, 1 9-2X0*1 9 31*, -H-* 1 6 0, 161, 1 

6 3X0*1 6 4 KIKUV^, Ell OtPiC iD<Dl|^raM2 4 5 
(i, 'J -b^ y^2 2 0©WT* s »)iyy-C^4^ > h 2 3 2 3>£>*&S <9 , 
'J -fey Hl"»2 2 0 03fcoepilD/S-C**#>f > h 2 3 9 T*»T1-*. W*M^ £ 
r?)i|tf)i«W^)iH 2 4 6 (±, 'J -by h#^-2 2 2^T* s *)i'r^ 
*4 > h 2 3 4 * *K y -b y h 2 2 2 O^OEp Jp^fC* * *K>f > 
b 2 4 1 "Ci&T-f&o El 1 0 tJt^l-^t, IMKCilM 2 4 5 SO 5 2 4 6 11 
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*-^-^fA?)N 5 y^^\ - Mi, mi 2 i:0^$iiTv»4 e H 1 

^&£lK, (fflittf, Hi 6fcB5S3*ifcfi3|4 0 3"C*i) 8— <&B*fcJ* 
taKlf2 5 1 (i, 8-©B3Kwrt§*ai*ffi-J-fc*U#>f > h 2 5 5 "CEP 
i0$tl&<> 8-OiI^/& s ff 8-©B3d WtzitxDV -by b-fg-f 2 5 0 li 

. fc-OB* 'J Tl-4fc*t#>f > h 2 5 6 t^PiD? *l& 0 ft*J?)B££* 
'JTtifcftKt^ft^MOftC, M^€f-2 5 1 liEPiJUStH*, #=!OB£<& 

H9?)?'f5 yy^->v- vtm^^o, wr% s %2 5 i*«epj)a?^4^fcs, u 

2 5 011, SttJRofcjfeW^fc.fcoT&feStLi, f^t^Wi 

4?i-tL»f % u-fey 5 o<?)*epiii»ij: '9¥< ; ff^feti^o mytwm 

i «J«<fr>5:k*U>© 

H 1 2 Ji, <J -by 2 5 0 Ofi^TA^xy^?^ 5 > tfifiWtthZ. 

t*BI^LTv>* 0 "J -by h##2 5 0^T^ s *)x-r7«LtV^|ft 
6tl£$£B 2 6 5 j&«H 1 2 i:i^ ? *in> J^, 6 S-ttJ^KB-jj*© S 6tJ 

o ft^OHlcO^ft^g^M 2 6 0 W\ %<r>%.W) -by h^2 5 0<7>#:<7>ep 
iU#*V > h 2 7 1 Tfc $ *l* £ T\ *°>f > b 2 6 1 fcfctf* 'J * y Mg-f- 2 5 

**«PMO«W 2 6 Oti, $f £ L< fi, 5-x.5>*ifc||*Jfc!)-9->r *;i< 



(21) 1 0-5 08 1 33 

MlfO'Jt"; fcfc) 'J -fey Hi* 2 5 0<Di^T^^ 7 y(7) 

nD-;HKyit iMit (fOx.{f\ s^#^2 5 1) a«a< sMMrifefc 

KIPi^ftL, f<Dt, 'J -fey U-by Ht#2 5 0) tt& 

WUJ:?!:, 3HRit 2 5 1 li, V -fey Hf?)TKf tffittft? ti&o 

'J -fe y h##2 5 0^S^€-t2 5 1 K*»t4^^M»!MOJfc«fl9ftv»»||IBH 

Mo tLV*7M^2 5 0 * f JilR€# 2 5 1 Wo»!M<^Jt« 

HI 7 tt, M©-iiWC#Sf^M3> hn-jW0»4 5 
H*1-*ll|-C**o HI 8 it, Hi 7 0i*ttH3> h n-;u@fi&4 5 0 KmM 

•YOB****-* 3 >^fc#1-*IB#*H*1-**>f 5 >^EI"C*io 11 7© 
f*i*B3> hn-/H»4 5 0 ti> ($)xJi\ H 1 5 TSjSSftfcfcftiHSgliltt 
3 5 0OJ:H) *tt«0£®i&4 5 1> SftiI3£$Mft«4 5 5 , *n-;>?|& 

?oy*#-^4 6 SfcfflnTBflMfcT W (H^-£1% ) «M3*l&o 

Brfls+fcj&HTtt, ^>hn-7453(i, fcftB&'i-^ 5 8 **S1*fM-* 
££fcJ: Vj«3fc«!l^iai&4 5 l^SftJWWfcgli&l-So E*H&€^4 5 8 ^ffi 

5 5K#LT, »*?SiJ5eEI^4 5 1 rt 5 L § i/>teSEE l^;WC?Em-f * i T~Kj5^ 
Sl$W<7)gS£ft#L&j*!>£o gftilM8fWft#ff?4 5 5fi* ?n?^4j|4 
5 6C8fi?il, ?U7^ft4#4 5 6 (iS*jI®$fWft#2?4 5 5 &^trtt* 
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5 5f4, *ftiU£lQlB4 5 3 36 s L§^ME^^^i-CW^m*#?-7-J- 

^y^naMLTU^, ztiw&zzt, m^wmmmi 5 if4, (« 

X.tf, Ull 3 6 2 fcfflttK) g«7##4 5 9 

ftU >e^S«7€-f-4 5 9 ^S^ilMfflMlt#ff 4 5 5Wn«;nO^ 

4 6 4 tlB^T^D^MS4 5 6 £<E&S ftT «fc W 0 *Py*|&£Sf4 5 

6(4, ffiftftr w^Mf^if^ffl UHM*iM*r*-*o ttJkoii*o»*ii»M 
m 1 8 fi> ia 1 7o^jfcffiHw#s^>f 5 h*M7FLx^& 0 mi 8 

t4, ®^c0rt$7!) s II^ai?ti^«!M^i3tt«»-^O@^b?tL^if*tBLfflW4 
80a, 4 8 0 b, 4 8 0 c, . . . £0^ LTV>-i> 0 2 9 0 14, 

i|lJ5e[Ig&4 5 1 U^tit^H^R W^t, L*t, F!)x.tf, 
3>hn-54 5 3li, *>f > h 4 8 1 T'ff^P3^fl-t 4 5 9 fcfiMtftl- & CI t 

K£y), m±mfc®m4 s io*#b*m*h*&-j-*o s«5eH18&4 5 1 14, # 

>f ? h 4 8 2 -C L § \<*mW£l"<A>i T*m&+Z - ^ *JJ*1\ E»7#^ 4 -5 
9 £?£tt'ft1-&o 3>fn-74 5 3ii, #iD*V >h 4 8 3 , 485 

, 4 8 7 , X 4 8 9T, g%9l&H&4 5 1 <DM^t^M^ IfeL, gagll 
K4 5 1I1, ttiD*V > h 4 8 4 , 4 8 8 8 "C\ gft**-7€^4 5 9 £ 

»t**ilS§-l 4 9 0 a, li- 2 4 9 0 b, Ii- 3 4 9 0 c, 

7FZntzm%wmmm*mk-z>o imiiw4 9 0 a (4, i-c**>K*ajuia 
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, 01 8-C*3*ifcJ:3^ **JOB*fcMit-*-& I J-fey HS-f-4 9 Hi, EC 
ft«J©»*tlWa-r*«iR€-^4 9 2<7)?£ttJ$ra4^ #>f > h 4 9 3tW? 
it, «l?fll"»4 9 2#&^T#ofc&-C$;t, >Wfcfiy*3*l* 0 u * ? 
4 9 1I4, M«ft§MftJ?^4 5 5 K X oTft# $ Jifcff&H&HH 4 9 0 a 
0JHH + 0*W > h 5 0 2 fc*»t*jWRflr*4 9 2<&Sr£Trt^^y v£*£x.T 

O 

H 1 7, 1 8?)BSPH 5 y?<7)$j)%:li, f*ife@S4 5 1#L£HI 

o gftiiMMM 490a, 490b, 490c. . . fi, UHflBOKfc 
Wfc*e>t«ffctftjE?*L, 4x.fc*ifc&*aJUWra4 80a, 480b, 480 

c. . . (-ttwt^Bn^) ©me, a*wfe*t4#B*KEPjiD**L*o mi 

SiJ^0l^4 5 l*«3te«1'*fe«>t^*l^M* , ffi<'5:*L»f'fl:ati^ B*'J-b^ 

WatfcJ:^ K, |5]Dftft«$M4 90a, 490b, 490c... ti 

o L/:^T, mHii, m&&LMm 4 8 0 b^MKlf^mSti^^iBl fi 
, ft%££JIBH4 9 0 ai:J:oTS^?lL, I|*a3LMM 4 8 0 cOfflK 

H^m?ti^-i§^ii^{±, EftS3£$K4 9 0 b KX oTJ£^?ti, *<7>#& 
RH»T?** 0 ft-ffftfetf, 4 9 0 ifflt L< {i, #*.6Jtfc« 
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*S4 5 5CJ:?4) 7*y^JHiI»*fflv»T, tlTIEHS *l*<, W^El 

Bfli^ fllx.^ #IIfti:MLtlo(?)^7m5»^yy^fx./tI 

hi 9 1*, ei 1 7 <7)%KLmffi<7)mtzMftt2>mrt<v®mmw.<DmT$>z> 0 

HI 1 9 K*3V>TI4, SMg*=t > h n->Ha»5 5 0 14, 11 1 5 C$g*3*lfc|g| 
&£TOO»«£[l|j&5 5 2 ^#x.^»o *ft9l&iaft5 5 2(4, 3§»5 5 3 
0»G>$"J7#t5 5 4££tflR»K ^?*#t5 5 6 £ v"J 7 ;v 7 
vX^HtH^-r&o v7 h W~7*? 5 5 8 (4, 6 5frblii%2 

H^D-^ff 5 6 5 ^<toT^n7^[Wia!?tt^o v'J7^v7 h 
5 5 8(4, #B^M hB»K»LloO, ISSfctftfj V -by h€^-5 6 1 a-n 
U-b7 h#-§-5 6 1 a-n(4, B«tti;&#-^5 6 7 *BM*ft 
7 W 5 6 2 £&K£*tt 0 
fii^±H43^T, »5 5 3 (4, UlittTO^fa-f^O^ 

7#-t5 5 4 £3&±-r& 0 JgWCfl/* 5 5 3 (4, 9 frVfLto-eMftffl 

5 5 2(4, HI 5^**Lfc@»i:H*0*ffi-C, *€"f-5 5 6 £3fc£1- 

6 5 J: 7 h Uy'xn 5 8 £f£j$1-& 0 

5 5 6 ^fi-^ttaiTOSE-fbtt, v 7 h Uv* ? 5 5 8 <7)#tt! 5 6 1 ^$|# L it 
-£*U4D-fc-y Hf5 6 0 a-n(?)^«t4 1 ofcigrfifl:**. £ 
ftKJoT, U-fey Ht-f5 6 0 a-n(4, li^ffitt4bL, ^-©-^5 5 6 

#3&» 5 5 3 tb* 3 *l& ? «J 7^-f- 5 5 4 fcjfcg U'J-ty hSftii T 
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HIl O&tfHl 10*>f 3 Mi, a*tt*)»*W*£3feLfc#W<>l'fc 

hi 1 2<7>^^ ? Hi, -5E^ii*aiL^M^ffiras , fflv^ # 

LT^J. ^tn9>xL, 01 20)9 4 5 Mi, -j&iftH, IflgM 

4 5 l^**?**? L*v»#mJEEtaijt1-**-rii*M*#^4J:^ft*«©* 

o L^L&tf^, mi 2<7)^-f ^ ytr**- Hi, -tttefc, OT-fk*«#<ki- 
n-512 1 H*fc LTJfi^&SJiaoW* t^o m i o&^m 1 
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1<D94 3 y^f-^- htmfoti&Ws&X-te, ^t^minv 1 2 1 

tMn^7^M?fl 2 2«iK-r*o ^D^Ml 2 2»i, an* 
1 0 2-?)^mB#MSO f !I^tiSL^- Kl^^M^/m^- 
Dy'^/Dy^ 1 2 3 &o 
[3 1 2<7)*-< ^ >^*f-^- h<7)£a6^ HMST W 10 2 (El 1) c7)m*<7) 

fc*iTV>*M* MffcTW 1 0 2<75UB^^f><^T ? -^ Mi, -jftK, 

kW&i L»o Z.<Dtz$), HlO&tfHl 1 <vmt*SifeW&ML9 4 5 

- - h zm^xfcm2K2>M$-L\<*m-%7v ■ * -ft n, ^h-jb^ws-c.^*^ 

JftU^yn^7fli, #R>f vx^xifrS (I IR) XlifcR'f »</w 

^ (FIR) **'th\mTV9*'7 4 )\>9<r>& $ )V9, 
> CCD, X(Jt>yjv*-jvMii^Sfit^) ^ny^mJW?*ifc/^y 
h^jy- KjlM?^ y*m^tzmfflhyyx^-it)is7i-vy7 j )V9, Xii 
74 Y 9 7 4 )V9*m^> ZHb<D&*lt, Hfc<t7W 102(7) 
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li, Mz-tf, ^m^ms, 4 6 3, 2 1 l-^sEttSJl, ^^^^^i:^ 

cmo s»a*fflv»4fc % 3rsar*4^»*«-»j6aiaiifc t $>t, h i s^ig 

3rii. itftTV-f i o 2 fcLTracl6*±fc*OTfl6-C2fe*$o JftsB»»*3 
4? 3**0 Wx.tf, ^-3- K8E*W*)»tt, ffifc*LTv^v»t§ (t%fr*>. 



> 
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** fcv»^ Hjilijftil-f 1 o<7)7-/n-f-»± % ^V^)K^)3fe(7)^#<7)T 

BSRtftt, II 1 3&tfl2 1 4 H^$*LTV»4 0 1 1 4 J3\ ®|f^ MSJS&3 0 
OcO@]|^@§r[a^tT*3l9, [31 3WU m&^773 1 5£fflV>TM0SFET 
Q l " X*^k.htitz'£M<r>%M*'£t*M%*M Mi El £13^; LTv^ Q 

mi 3 wiai 4-cfi, 1 in loBflWbrw 1 

0 2WJ:^*) Bttfc7WO#B*fc*#3;ri4. L/^oT, fllM (VD 
D) |^30K 'J-fef 0 2 , ff^iUL^- h (ROG) §^3 0 3 , 
yr^l^3 0 4S^U7>f>3 l 2fi> MfllftTWOiillcWL 
*ire** 0 SU^oW##3 l 3 tit, 

il 3-14 ©B^H&^ifrft+fcfc^T, MOSFET Q5" 
£7* h**- h 3 0 7 -C3&£L£ifim^f^ yf^ff 3 0 4*1^T, B 
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